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VEHICLE SfflFTER 
CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of U.S. Provisional Application No. 60/51 1,421 , 

filed October 13, 2003, and U.S. Provisional Application No. 60/470,609, filed May 15, 
2003, the entire contents of each are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] Various types of shifters have been developed for controlling both manual and 

automatic transmissions in motor vehicles. Shifters for controlling automatic transmissions 
commonly include a shift lever that is movable to a variety of positions such as PARK, 
NEUTRAL, DRIVE or die like. A mechanical release including a button in the shift handle is 
commonly used to release a pawl that retains the shifter in the selected gear shift position. 
Such pawl mechanisms may be complicated, requiring numerous parts. Also, the shift lever 
and handle must be configured to accommodate the mechanical linkage, such that the design of 
the shift lever and handle is constrained. 

SUMMARY OF THE INVENTION 

[0003] One aspect of the present invention is a shifter assembly for controlling the transmission 

of a motor vehicle. The shifter assembly includes a base configured to be mounted to a motor 
vehicle. A shift lever is movably mounted to the base, and the shift lever is movable to a 
plurality of discreet positions including at least a PARK position and a REVERSE position and 
a forward gear position such as DRIVE for providing an output for controlling a transmission 
according to the position of the shift lever. A shift gate is fixed to a selected one of the base 
and the shift lever, and has at least PARK, REVERSE and forward gear positions. The shifter 
assembly fiirtiier mcludes an electrically powered pawl mechanism fixed to the other of the 
base and the shift lever. The pawl mechanism has a pawl member shiftable between a 
disengaged position, and an engaged position wherein the pawl member engages a selected one 
of the gear positions of the shift gate and at least partially restirains movement of the shift 
lever. 
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[0004] Another aspect of the present invention is a shifter assembly for controlling a 

transmission. The shifter assembly includes a base configured to be mounted in a vehicle. A 
shift lever is pivotably mounted to the base, and the shift lever includes a shift gate with at 
least PARK, REVERSE, and DRIVE gear positions. The shift gate moves with the shift lever. 
The shifter assembly also includes a pawl mechanism includmg a powered actuator and a pawl 
mechanism shiftable by the powered actuator between an engaged position wherein the pawl 
member at least partially restrains movement of the shift lever, and a disengaged position 
permitting movement between the gear positions. 

[0005] Yet another aspect of the present invention is a shifter for controlling the transmission 

of a motor vehicle. The shifter includes a base and a shift lever movably mounted to the base. 
A shift gate is mounted on a selected one of the base and the shift lever. The shift gate has a 
plurality of transmission control positions. The shifter includes a powered pawl mounted on 
the other of the base and the shift lever for selectively engaging the transmission control 
positions to restrict movement of the shift lever. 

[0006] These and other features, advantages, and objects of the present invention will be 

ftirther understood and appreciated by those skilled in the art by reference to the following 
specification, clauns, and appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] Fig. 1 is a partially fragmentary perspective view of a shifter according to one aspect of 

the present invention; 

[0008] Fig. 2 is a fragmentary, cross-sectional view of a shifter of Fig. 1; 

[0009] Fig. 3 is a partially schematic cross-sectional view of the shifter of Fig. 1 ; 

[0010] Fig. 4 is a cross-sectional view of the shifter of Fig. 1; 

[0011] Fig, 5 is a ft-agmentary view of the pawl mechanism of the shifter of Fig. 1; 

[0012] Fig. 6 is a fragmentary perspective view of another embodiment of a shifter according 

to the present invention wherein the pawl is mounted in the shift lever; 

[0013] Fig, 7 is a side view of another embodiment of a shifter wherein the pawl is mounted in 

the shift lever; 

[0014] Fig. 8 is an end view of the shifter of Fig. 7; 
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[0015] Fig. 9 is a fragmentary perspective view illustrating a manual release mechanism for 

disengaging the pawl; 
[0016] Fig. 10 is a fragmentary view illustrating the pawl and shift gate; 

[0017] Fig. 1 1 is a fragmentary, exploded perspective view illustrating assembly of the shift 

handle and knob; 

[0018] Fig. 12 is a fragmentary, perspective view illustrating another embodiment of the 

shifter of the present invention, wherein the shifter includes manual upshift and downshift gear 
positions; 

[0019] Fig. 13 is a schematic illustration of a shift pattern according to one aspect of the 

present invention; 

[0020] Fig. 14 is a schematic illustration of a shift pattern according to another aspect of the 

present invention; 

[0021] Fig. 15 is a schematic illustration of a shift pattern according to another aspect of the 

present invention; 

[0022] Fig. 16 is a schematic illustration of a shift pattern according to another aspect of the 

present invention; 

[0023] Fig. 16A is a schematic illustration of a shift pattern according to another aspect of the 

present invention; 

[0024] Fig. 17 is a partially schematic view of a mechanical PARK lock cam; 

[0025] Fig. 18 is a partially schematic view of the mechanical PARK lock cam of Fig. 17; 

[0026] Fig. 19 is a partially schematic view of another embodiment of a shifter according to 

the present invention; 

[0027] Fig. 20 is a fragmentary, enlarged view of a portion of the shifter of Fig. 19; 

[0028] Fig. 21 is a fragmentary view of a shift lever assembly according to another aspect of 

the present invention; 

[0029] Fig. 22 is a partially schematic view of a toggle mechanism that may be utilized in 

conjunction with the electronic pawl according to the present invention; 

[0030] Fig. 23 is a partially fragmentary perspective view of a shifter with an electronic pawl 

according to another aspect of the present invention; 

[0031] Fig. 24 is a perspective view of the internal components of the shifter of Fig. 23; 



3 



[0032] Fig. 25 is a perspective view of the internal components of the shifter of Fig. 23; 

[0033] Fig. 26 is a partially schematic cross-sectional view of a shifter according to another 

aspect of the present invention; 
[0034] Fig. 27 is a view of the top plate of the shifter of Fig. 26; 

[0035] Fig. 28 is a plane view of the upper housmg of the shifter of Fig. 26; 

[0036] Fig. 29 is a cross-sectional view of the upper housing of Fig. 28 taken along the line 

XXIX-XXIX; Fig. 28; 

[0037] Fig. 30 is a ft-agmentary, cross-sectional view of another embodiment of a ball utilized 

with a shifter of the type illustrated in Fig. 26; 
[0038] Fig. 31 is a fragmentary, cross-sectional view of the ball of Fig. 30 taken along the line 

XXXI-XXXI; 

[0039] Fig. 32 is a bottom view of the ball of Fig. 31; 

[0040] Fig. 33 is a partially fragmentary perspective view of a shifter according to another 

aspect of the present invention; 
[0041] Fig. 34 is a partially fragmentary perspective view of the shifter of Fig. 33; 

[0042] Fig. 35 is an exploded view of a solenoid according to another aspect of the present 

invention; 

[0043] Fig. 36 is a plane view of the solenoid of Fig. 35; 

[0044] Fig. 37 is a cross-sectional view of the solenoid taken along the line XXXVII-XXXVII; 

and 

[0045] Fig. 38 is a side view of the solenoid of Fig. 35. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 

[0046] For purposes of description herein, the terms "upper," "lower," "right," "left," "rear," 

"front," "vertical," "horizontal," and derivatives thereof shall relate to the invention as 
oriented in Fig. 1. However, it is to be understood that the invention may assume various 
alternative orientations and step sequences, except where expressly specified to the contrary. 
It is also to be understood that the specific devices and processes illustrated in the attached 
drawings and described in the following specification are simply exemplary embodiments of 
the inventive concepts defined in the appended claims. Hence, specific dimensions and other 
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physical characteristics relating to the embodiments disclosed herein are not to be considered 
as limiting, unless the claims expressly state otherwise. 

[0047] The present application is related to co-pending Application No. 10/762,837, filed on 

January 22, 2004, entitled SOLENOID WITH NOISE REDUCTION, the present application 
is also related to co-pending Application No. 10/799,111, filed on March 12, 2004, entitled 
SHIFTER WITH GEAR POSITION INDICATOR, the entire contents of each of which are 
hereby incorporated by reference, ' 

[0048] A shifter assembly 1 according to one aspect of the present invention is illustrated in 

Fig. 1. The shifter assembly 1 includes a base 2 configured to be mounted to the interior 3 of 
a motor vehicle. A shift lever 4 is movably mounted to the base, and includes a pair of 
downwardly extending members 5, each of which includes a hub 6 that rotatably engages a pin 
7. The pin 7 has a non-circular cross-section with flats 9 that permit the shift lever 4 to be 
assembled or disassembled by rotation of pin 7 into alignment with opening 8 in hub 6. 

[0049] With further reference to Fig. 2, shift lever 4 includes a shift gate 10 that is integrally 

formed on the underside of the lower portion 1 1 of the shift lever 4. A powered pawl 
mechanism 14 includes a powered actuator such as a solenoid 12 that is mounted to the base 2 
by a retaining portion 13 of base 2. The solenoid 12 includes a spring that normally biases the 
pawl member 15 upwardly into engagement with the shift gate 10. Alternately, as discussed in 
more detail below, a magnet may also be utilized in the solenoid either by itself or in 
combination with a spring to bias/retain the pawl in the engaged position. The powered 
actuator could also comprise an electric motor and linear drive mechanism or other powered 
actuator. Such powered actuators may be utilized to control the distance of travel of the pawl 
member 15. For example, the power to a solenoid can be used to control the distance of 
travel. Alternately, if an electrical motor is used, the number of revolutions of the motor can 
be utilized to control the distance of travel of the pawl member 15. 

[0050] When electrically actuated, the solenoid 12 shifts the pawl 15 downwardly out of 

engagement with the shift gate 10, such that a user can rotate the shift lever 4 to a new gear 
position. An operator input device such as a button 16 on shift knob 19 is electrically 
connected to a controller 20, such that a user pushes button 16, and controller 20 generates a 
signal to the solenoid 12 to thereby shift the pawl 15 out of engagement with the shift gate 10 
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to permit movement of the shift lever 4. Ahernately, switch 16 could be comiected in series 
with the brake and key circuit such that the button completes the circuit when depressed and 
actuates the solenoid. Also, other operator input devices such as small levers, 
slidable/rotatable members, switches, sensors, or the like could be utilized instead of button 16 
to provide user input. A conventional mechanical cable 22 may be connected to the vehicle 
transmission 21 to provide for transmission gear position change upon movement of the shift 
lever 4. Alternately, an electrical signal corresponding to the position (e.g. PARK, 
NEUTRAL, DRIVE, etc.) of the shift lever 4 may be generated by sensors 40 in the shifter 
assembly 1 and transmitted to the controller 20 through an electrical Ime 23, such that the 
controller 20 then generates a signal that controls the transmission 21 via electrical line 24. 
This electrical signal may be utilized by itself or in combination with the mechanical cable 22 
to control the vehicle transmission. 
[0051] With further reference to Fig. 3, a spring 27 in pawl mechanism 14 biases the pawl 15 

into engagement with the pin 41 of solenoid 12, and another spring 27 A within solenoid 12 
biases pin 41 upwardly into engagement with pawl member 15. Spring 27A is stiffer than 
spring 27, such that pawl member 15 is biased into engagement with shift gate 10. Spring 27 
ensures that pawl 15 disengages gate 10 when solenoid 12 is activated to retract pin 41, and 
also ensures that disk shaped head 18 of pin 15 remains in contact with pin 41 when it is 
retracted. 

[0052] A sensor or switch 28 generates a signal if the pawl 15 is in the PARK position. Also, 

sensors generate signals to the controller 20 when the brake pedal 29 is depressed, and also if a 
key is in the ignition cylinder 30 and in the run position. 

[0053] The controller (or electrical circuit) and electrically powered pawl arrangement not only 

selectively control movement of the shift lever, but also provides a park lock and Brake 
Transmission Shifter Interlock ("BTSI") fiinction without requiring additional 
devices/mechanisms and the additional costs associated with separate park lock and BTSI 
devices/mechanisms. The PARK position 31 of shift gate 10 is configured such that the pawl 
15 prevents movement of the shift lever 4 out of PARK position 31 unless solenoid 12 is 
actuated to shift pawl 15 to the disengaged position. Controller 20 prevents actuation of pawl 
15 when the shift lever 4 is in the PARK position unless brake pedal 29 is depressed and a key 
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is in the ignition in the run position. As described in more detail below, the powered pawl 
permits the shifter 1 to be locked in the PARK position utilizing either an electrical or a 
mechanical lock mechanism. Controller 20 also locks ignition cylinder 30 to prevent removal 
of the ignition key unless the shifter is in the PARK position. The mechanical release or 
override mechanism 25 described in more detail below in connection with Fig. 9 permits 
manual release of the pawl in all gear positions even if the vehicle is without power. This 
unique arrangement eliminates a drawback in prior mechanically actuated pawls. Such 
mechanical pawls can often be "fooled" (i.e. circumvented) by holding down the pawl release 
button while removing the key from the ignition, thereby permitting movement of the shift 
lever out of PARK. An auxiliary power source such as a battery 26 may also be utilized to 
provide for actuation of solenoid 12 in the event the vehicle's main battery is dead. 

[0054] Controller 20 may also provide a neutral lock if required for a particular application. 

For example, the neutral position on gate 10 could have a "locked" configuration smiilar to the 
PARK gate requiring actuation of the pawl to allow movement of shift lever 4 out of 
NEUTRAL and controller 20 could engage pawl 15 if the shift lever 4 is in the NEUTRAL 
position and the vehicle has not moved for a predetermined period of tune such as 5 seconds. 
Controller 20 would then only retract the pawl 15 if the brake pedal 29 is depressed and a key 
is in the ignition cylinder 30 in the run position. 

[0055] REVERSE position 32 may include a "bottom" surface 33 (Fig. 3), and a side wall 34. 

Thus, when the shift lever is in the REVERSE position and pawl 15 is in engagement with the 
REVERSE gear position 32, the pawl 15 prevents movement of the shift lever to the PARK 
position unless solenoid 12 is actuated, but allows movement to the NEUTRAL position 35 and 
DRIVE position 36 without depressing button 16 to actuate solenoid 12. However, the 
solenoid 12 must be actuated to shift from the DRIVE position 36 to the "3" (i.e. lower drive) 
position 37 due to side wall 38 of the DRIVE position 36. Similarly, the side wall 39 of 
NEUTRAL position 35 prevents movement of the shift lever from the NEUTRAL position 35 
to the REVERSE position 32 unless the solenoid 12 is actuated by pushing button 16. If the 
shifter is electronic (i.e. utilizes sensors 40 to determine the gear position) the NEUTRAL and 
PARK positions may be combined by programming controller 20 to prevent a shift from 
REVERSE to DRIVE unless certain vehicle operating criteria are met. For example, 
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controller 20 could be programmed to permit shifting ft^om REVERSE to DRIVE and vice 
versa only if the vehicle is traveling at less than a preselected speed such as 5 mph in the 
reverse and forward directions, respectively. In this configuration, PARK and NEUTRAL 
share the same gear position. 

[0056] With further reference to Figs. 4 and 5 a resilient damper pad 43 may be positioned 

withm a cylindrical retainer 42 formed integrally with pin 15A, such that pin 41 of solenoid 12 
contacts damper 43 to reduce noise that would otherwise be caused by the solenoid contacting 
the bottom surface 62 of the pawl pin 15 A. Also, in the embodiment illustrated in Fig. 5, the 
end 44 of pawl 15A does not contact the surface 45 of the detent gate 46, such that noise is not 
generated by contact between the pawl 15A and detent gate 46. Similarly, in the arrangement 
illustrated in Fig. 3, the pawl 15A may be configured such that the pawl 15A does not contact 
the bottom surfaces of the NEUTRAL gate 35 or DRIVE gate 36 to thereby eliminate noise 
that would otherwise be caused by, for example, shifting fi-om the REVERSE position 32 to 
the NEUTRAL position 35 and/or DRIVE position 36. 

[0057] Also, the arrangement of Fig. 5 reacts loads applied to gate 10 via leyer 4 into base 2, 

rather than into the solenoid 12. If a load tending to move gate 10 is applied, pawl 15A will 
contact side walls 47 A of the opening 46 A through which pawl 15 A extends. The outer 
diameter of pin 41 is less than the inner diameter of retainer 42, thereby forming a gap 41 A 
that permits some movement of pin 15 A and retainer 42 relative to pin 41. Resilient pad 43 
may extend into gap 41A to position pawl 15A relative to pin 41 and yet permit some relevant 
movement without transferring significant force from pawl 15A to solenoid 12. Thus, solenoid 
12 does not need to react the entire load applied to gate 10 via lever 4. It will be readily 
apparent that various resilient coupling arrangements could be utilized for this purpose. In 
addition to the shift gate 10, the shifter 1 may also include a detent for retaining the shift lever 
4 in a desired gear position and to provide tactile feedback to the operator. For example, as 
illustrated in Fig. 1, a detent member 49 may be mounted on a spring member 50 or the like, 
such that the detent 49 is biased into engagement with notches/detents 48 formed on the shift 
handle 4. Alternately, a conventional "rooster comb" detent arrangement may also be utilized. 
An example of such a detent is illustrated in U.S. Patent No. 5,775,166, the entire contents of 
which are incorporated by reference. Thus the detent positions shift lever 4 to retain the lever 
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in gear positions such as NEUTRAL and DRIVE (Fig. 3) that do not require actuation of the 
pawl, and also provides "feel" (tactile feedback) to the operator, and the pawl 15 locks the 
lever 4 in the selected position. As discussed below in connection with Figs. 19 and 20, the 
shift gate and pawl may be configured to provide a detent, such that a rooster comb is not 
required. 

[0058] With reference to Fig. 6, solenoid 12A may be mounted in shift lever structure 4A, 

with the shift gate lOA being mounted to the shifter base 2A. The shift arm, solenoid 12A and 
shift gate lOA operate in substantially the same manner as described in detail above, except 
that the gate lOA is fixed to the base 2A, and the solenoid 12 A is fixed to the shift lever 4 A 
and moves therewith. 

[0059] With further reference to Figs. 7 and 8, a solenoid 12B may be mounted in the handle 

4B of a shifter IB. A pawl member 15B shifts horizontally, generally parallel to the axis of 
rotation 17. The pawl 15B engages shift gate lOB, and operates in substantially the same 
manner as described in detail above. 

[0060] With further reference to Fig. 9, the shifter 1 may include an override release 

mechanism 52 for manually disengaging the pawl 15 when, for example, the vehicle's battery- 
is dead such that solenoid 12 cannot be electrically operated. The override release 52 includes 
an elongated movable member 53 that is slidably mounted to the base 2. The member 53 
includes a button 54 at an upper end thereof that can be manually pushed downwardly by an 
operator such that the arm 55 contacts the pawl 15 and shifts the pawl 15 out of the 
engagement with the shift gate 10. Because the pawl mechanism 14, pawl 15 and movable 
member 53 are mounted to the base 2, the arm 55 remains in alignment with the pawl 15 as the 
shift gate 10 is moved with the shift lever 4 to each of the gear positions. Thus, the spring 
biasing the solenoid 12 into the engaged position also biases the member 53 upwardly due to 
the contact between the pawl 15 and arm 55. Alternately, a coil spring 63 or the like could be 
utilized to bias member 53 upwardly. Also, because the arm 55 stays in alignment with pawl 
15, the override release 52 can be utilized to shift the pawl 15 into the disengaged position at 
any position (e.g. PARK, REVERSE, NEUTRAL, DRIVE, etc.) of the shift lever 4. Also, as 
discussed above, controller 20 may be configured to provide a park lock by preventing . 
actuation of pawl 15 when in PARK unless brake pedal 29 is depressed. To prevent manual 
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actuation of pawl 15 to bypass the park lock, a cover or other mechanical lock (not shown) 
requiring use of a key to release override mechanism 52 may be utilized. Also, the vehicle 
may include a backup power supply such as an auxiliary batter (not shown) that may be 
utilized to actuate solenoid 12 in the even the main battery goes dead. The backup power 
supply thereby permits release of the pawl 15 even if the main vehicle battery does not have 
sufficient charge to operate solenoid 12. 
[0061] With further reference to Fig. 10, the solenoid 12 can be arranged such that the end 44 

of pawl 15 does not engage the lower surfaces of the NEUTRAL position 35 and DRIVE 
position 36 to thereby reduce the noise that would otherwise result from the pawl 15 hitting the 
shift gate 10. In an illustrated example, the end 44 of pawl 15 has a maximum travel 
illustrated by the line "A". A gap "B" is formed between the end 44 of pawl 15 and the 
surfaces of the NEUTRAL gate 35 and DRIVE gate 36. Thus, if the shift lever 4 is moved 
from the REVERSE position 32 to the NEUTRAL position 35, the pawl 15 does not hit the 
shift gate 10. 

[0062] The button 16 for actuating the solenoid 12 is preferably an electrical switch. Because 

the switch is electrical, the shape and size of the shift lever 4 and knob 19 are not constrained 
as with prior mechanical releases. Also, the controller may be progranmied to provide various 
functions based upon the input from the button 16. For example, the controller 20 could be 
programmed to only require a single push ("click") of the button 16 for shifting from PARK to 
REVERSE, but could require that the button 16 be pushed a second time within a small time 
interval to actuate pawl 14 and shift from REVERSE to PARK to thereby prevent inadvertent 
shifting into PARK. Also, the distance the button 16 travels may also be utilized for 
proportional control of the solenoid 12. For example, as illustrated in Fig. 10, pawl 15 may 
need to be retracted a first position shown by the line "C" to permit movement of lever 4 from 
"N" to "R" or from "D" to "3". Pawl 15 may need to move a position at line "E" to permit 
movement of lever 4 from "R" to "P" or vice versa. Controller 20 may be programmed to 
move pawl 15 to position C when button 16 is depressed a first distance, and to move pawl 15 
to position E when button 16 is depressed a second, typically greater, distance. The shift gate 
10 may be configured to include a range of additional gear positions such as 2 and 1 (L) that 
require additional retraction of pawl 15 to positions F and G. Controller 20 may be 
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programmed to retract pawl 15 to these positions based upon further depression of button 16. 
Button 16 may include detents and/or audible signals at each position to enable the operator to 
determine how far in button 16 has been pushed. Also, controller 20 may be programmed to 
control the distance pawl 15 travels based, at least in part, upon the number of times button 16 
is depressed. For example, pawl 15 could retract to position "C" if button 16 is depressed 
once, to position E if depressed twice, to position F if depressed three times, and to position G 
if depressed four times. Still further, the velocity and acceleration of the button 16 could be 
utilized to control actuation of the pawl. 

[0063] Also, as illustrated in Fig. 1, the shifter may not include a button 16 for operator input 

to control solenoid 12 and pawl 15. If no button 16 is utilized, control of solenoid 12 is 
determined solely by the controller 20 based upon vehicle operating parameters. For example, 
when an operator first enters the vehicle, controller 20 may actuate solenoid 12 to disengage 
pawl 15 when the brake pedal 29 is depressed, and a key is in the ignition in the run position. 
The operator would then move the shift lever to the desired gear position, and controller 20 
would shift the transmission to the desired gear position. Controller 20 may be programmed to 
prevent movement to certain gear positions based upon vehicle operating parameters. For 
example, with reference to Fig. 10, controller 20 may be programmed to prevent retraction of 
pawl 15 if the pawl is in the DRIVE position, and the operator attempts to move the shift lever 
4 into the reverse position while the vehicle is moving forward at a predetermined speed, such 
as 10 mph. Also, shift lever 4 may be coupled to an analog rotary position sensor as described 
in more detail below in connection with the shifter illustrated in Figs. 33 and 34, such that 
controller 20 can determine the position of shift lever 4, as well as the direction of movement 
of the shift lever 4, even if the shift lever is between gear positions. Thus, controller 20 could 
actuate solenoid 12 if the vehicle is moving forward at, for example, 10 mph, and the operator 
attempts to move the shift lever 4 to the "3" gear position, but controller 20 would not actuate 
solenoid 12 to permit movement to the REVERSE position based upon the direction of 
movement of shift lever 4 and vehicle operatmg parameters (e.g., vehicle speed). 

[0064] Also, the shift gate 10 may include various gear position notches of various heights, 

such that solenoid 12 could be actuated a selected distance to permit certain shifts based upon 
vehicle operating parameters and/or direction and/or position of movement of shift lever 4, but 
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to prevent other gear changes. The shift gate 10 may include a lip 33A (Fig. 10) on the 
REVERSE notch and controller 20 may retract the pawl 15 greater distances as the vehicle 
speed decreases to permit downshifting to successively lower gear positions having notches 
requiring greater retraction of pawl 15. Lip 33 A may have a height requiring a very low speed 
(e.g. 5 mph) to permit shifting into or out of REVERSE. The height of lip 33A could be the 
same as the height of the notch of the lowest forward gear position. The raised portion 33B 
between the PARK and REVERSE gear positions may have a height requiring fiill retraction of 
pawl 15 that would only occur if the controller determined that the vehicle was not moving. 
Controller 20 could also utilize other vehicle operating parameters such as engine rpm or the 
like to control the degree of retraction of pawl 15. Also, controller 20 may be configured such 
that shifting out of PARK requires that the pedal be depressed and that a key be in the ignition 
in the run position. 

Also, controller 20 could be configured to actuate the solenoid 12 to disengage pawl 15 
when the operator initially depresses the brake pedal and shifts the ignition to the run position, 
and solenoid 12 would then remain retracted to permit movement of the shift lever until the 
operator again moved the shift lever into the PARK position. Controller 20 would only actuate 
the solenoid 12 when in the PARK position if certain vehicle operating parameters were met. 
For example, controller 20 could be configured to actuate solenoid 12 to engage pawl 15 in the 
PARK position if the vehicle is traveling below a preselected velocity and/or if the brake pedal 
is depressed. However, during operation, the pawl 15 would remain retracted when the shift 
lever was in the other gear positions such as the REVERSE, NEUTRAL, DRIVE, 3, or other 
gear positions. Although the operator could move the shift lever from, for example, DRIVE to 
REVERSE while the vehicle was moving in a forward direction at or above a preselected 
velocity such as 10 mph, controller 20 would not change the gear position of the transmission 
to REVERSE unless the vehicle were traveling below the preselected velocity (e.g. 10 mph) 
and/or other vehicle operating parameters were within allowed ranges for the desired shift. If 
the operator moves the shift lever 4 to a gear position indicating the desire to shift to a gear 
position that the controller determines is iiot a permitted shift, shift lever 4 will not be 
synchronized with the transmission, and an indicator such as the indicator 202 discussed in 
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connection with the shifter of Fig. 26 in more detail below would flash to signal to the driver 
that the desired shift did not occur. 

[0066] Furthermore, the design of the button 16 may be varied to provide tactile feedback to a 

user. For example, the button 16 may be configured to provide a "click" and/or detent 
providing tactile feel for the user to indicate that the button has been depressed the required 
distance. Alternately, if the button 16 is configured to provide proportional control based upon 
the distance the button 16 is depressed, the button 16 may be configured to provide a series of 
detents, each corresponding to the distance the button 16 has been depressed. Furthermore, in 
addition to varying the force required to push the button to provide tactile feedback, the button 
16 may also be configured to provide a sound corresponding to the distance the button 16 has 
been depressed to provide feedback to the user. 

[0067] With ftirther reference to Fig. 11, the shifter 4 can be manufactured in a cost efficient 

manner. More specifically, the elongated portion 54 of the handle can be inserted through an 
opening 57 in a bezel 58. A plastic core 59 of knob 19 can then be snapped, adhesively 
bonded, or otherwise attached the end portion 60 of lever 4. A leather cover 61 or the like can 
then be installed. This arrangement permits a variety of shift knobs havmg different shapes 
and/or appearances to be readily attached to shift lever 4. The shifter can therefore be readily 
"customized" to match the interior styling of a particular vehicle without requiring an entirely 
new shift lever and related components. Furthermore, the electrical shift button 16 eliminates 
the need for a mechanical release and related linkage in the knob and shift lever, such that the 
design and/or appearance of the knob can be changed without extensive effort that would 
otherwise be required to provide new linkage and related components. Also, the shift knob 
and lever could be formed as an integral, one-piece unit, providing substantial cost savings. 
The integral, one-piece knob may be utilized in applications wherein a shift boot is included in 
the assembly. Also, because the shift lever and knob do not need to accommodate internal 
mechanical linkage for operation of the pawl, the lever can be injection molded (rather than a 
steel tube), and may include an integral knob. 

[0068] With further reference to Fig. 12, another embodiment of the shifter according to the 

present invention includes an "automatic" shift lane 65 with PARK, REVERSE, NEUTRAL 
and DRIVE gear positions. The shifter also includes a manual shift lane 66 having an upshift 
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or " + " position 67 and a downshift, or "— " position 68. The solenoid 12 and pawl 15 engage 
the shift gate 10 in substantially the same manner as described above when the shift lever 4 is 
in the automatic shift lane 65. Shift gate 10 includes a shift lever receiving portion 69 that 
receives the base portion 70 of the shift lever 4 when the shift lever 4 is in the automatic shift 
lane 65. Thus, pivoting of the shift lever 4 about a first axis 71 along the shift lane 65 causes 
the shift gate 10 to move with respect to the pawl 15 to permit control of the transmission in 
substantially the same manner as described in detail above in connection with the shifter of 
Fig. 2. However, the shift lever 4 can also pivot about a second axis 72 for movement into the 
manual shift lane 66. When the shift lever 4 is shifted to the manual shift lane 66, the base 
portion 70 of shift lever 4 is moved out of engagement with the receiving portion 69 of shift 
gate member 73. When shift lever 4 is moved to manual shift lane 66, the pawl 15 engages the 
DRIVE notch position 36 of gate 10, and thereby retains the shift gate member 73 in position. 
Notch 36 may be large enough to include both the DRIVE and NEUTRAL gear positions. In 
this case, when shift lever 4 is moved to the manual shift lane. Thus, pawl 15 remains 
engaged with gate 10 and thereby retains gate 10 such that no separate locking member or the 
like is required to retain the components when the shift lever is moved between die manual and 
automatic shift lanes. Also, cable 77 remains connected to shift gate 10 such that no 
disconnect/reconnect device is required for cable 77. When the shift lever 4 is in the manual 
lane 66, it can be pivoted about the axis 71 into the " + " or "— " positions. The lever 4 
contacts a sensor 74 when in the upshift position 67, and contacts a sensor 75 when in the 
downshift position 68. The sensors 74 and 75 are operably connected to the controller 20 by 
lines 76, and the controller 20 generates a signal to the transmission 21 causing the 
transmission 21 to upshift or downshift by one gear. In a preferred embodiment, the lever 4 
controls a cable 77 when in the automatic shift lane 65 to control the transmission 21. 
However, sensors 40 may also be utilized in the automatic shift lane 65, and electrical lines 76 
are then utilized to provide inputs to the vehicle controller 20. Thus, when lever 4 is in the 
shift lane 65, mechanical cable 77 may be utilized by itself or in combination with sensors 40 
and controller 20 to control transmission 21. Alternately, the cable 77 may be eliminated, and 
sensors 40 and controller 20 may be utilized to control transmission 21. The shifter may also 
include a sensor 51 in the transverse lane 79 connecting automatic shift lane 65 to manual shift 
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lane 66 to provide a signal to controller 20 indicating that shift lever 4 has been moved from 
lane 65 to lane 66, or vice versa. Alternately, analog rotary position sensors could be utilized 
to determine the position of lever 4 about axis 71 and/or axis 72. Also, a conventional rooster 
comb or other suitable detent arrangement can be utilized to retain shift gate member 73 and/or 
shift lever 4 and provide tactile feedback to an operator when rotated about axis 71 and/or axis 
72. A single rotary position sensor can be utilized to determine the position of the shift lever 
in both the automatic and manual shift lanes. 

[0069] With reference to Figs. 13-16A, a variety of shift patterns can be utilized with the 

shifter of the present invention. For example, Fig. 13 illustrates a "conventional" automatic 
shift lane 65, and Fig. 14 illustrates schematically the shift pattern of the shifter of Fig. 12. 
The manual shift lane 66 may also be oriented as shown in Fig. 15, and a "serpentine" shift 
pattern having a first portion 78, second portion 79, and third portion 80 as illustrated in Fig. 
16 may also be utilized. A " + " shift pattern as illustrated in Fig. 16A may also be utilized. 

[0070] The shifter of the present invention can be utilized with either an electrical PARK lock, 

or a mechanical PARK lock. With reference to Fig. 3, an electrical PARK lock utilizes inputs 
from the ignition switch cylmder 30, brake pedal 29, or PARK indicator sensor/switch 28. 
The controller 20 is programmed to prevent actuation of (i.e. "lock") pawl mechanism 14 if no 
ignition key is present in ignition switch cylinder 30, or if the key is not in the "RUN" 
position. If the key is in ignition switch cylinder 30 and it is rotated to the "RUN" position, 
the pawl mechanism 14 is "unlocked". When the pawl 14 is unlocked, controller 20 will 
actuate pawl 14 if the vehicle operator pushes button 16 and the shift lever 4 is in the PARK 
position and the brake pedal 29 is depressed. Also, if pawl 14 is unlocked (i.e. a key is in the 
ignition, and the ignition is in the RUN position), controller 20 will actuate pawl 14 if button 
16 is pressed and shift lever 4 is in the REVERSE, NEUTRAL, DRIVE or other forward gear 
positions, regardless of whether or not brake pedal 29 is depressed. Also, controller 20 is 
programmed to prevent removal of the key from ignition cylinder 30 if shift lever 4 is in the 
REVERSE, NEUTRAL, DRIVE, etc. positions (i.e. any position except PARK). It is 
anticipated that controller 20 could control pawl 14 based on other vehicle operating 
parameters. For example, pawl 14 could be "locked" when shift lever 4 is in the REVERSE 
position and the vehicle is moving backward at a pre-selected velocity to prevent accidental 
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shifting into PARK while the vehicle is moving. The configuration of the REVERSE gate 32 
(Fig. 3) would still permit movement of lever 4 to the NEUTRAL and DRIVE positions. 
[0071] With reference to Figs. 17 and 18, a mechanical park lock 84 includes a park lock cam 

85 that retains the shift lever 4 in the PARK position unless the brake pedal 29 is depressed, 
and a key is in the lock cylinder 30 as illustrated in Fig. 3. The park lock cam 85 is mounted 
to the base 2 by a pivot 86 that is above shift lever pivot axis 71 . Cam 85 is connected to a 
mechanical key lock cylinder 30A via a conventional park lock cable 87. A park lock cam 
drive pin 88 on shift lever 4 engages a slot or track 89 in cam 85 formed by walls 90 on cam 
85. A torsion spring 91 biases cam 85 in a clockwise direction, and a conventional spring (not 
shown) in cable 87 acts between "ground" and the outer sheath (not shown) of cable 87 to 
tension cable 87. The geometry of slot 89 is chosen such that cam 85 will rotate in a counter- 
clockwise direction about pivot 86 as shift lever 4 is moved from the PARK to REVERSE 
position due to pin 88 traveling in slot 89. Counter-clockwise rotation of cam 85 causes cable 
87 to shift ("lengthen") by a predetermined amount (e.g. 10 mm) in the direction of arrow 
"C". Shifting of cable 87 locks key cylinder 30A such that the ignition key cannot be removed 
from cylinder 30A when the shift lever 4 is not in PARK. The geometry of slot 89 ensures 
that the cable 87 remains lengthened, thereby locking cylinder 30A and preventing removal of 
the ignition key when shift lever 4 is in all positions (e.g. REVERSE, NEUTRAL, DRIVE, 
etc.) except PARK. 

[0072] Lock cylinder 30A includes a sensor that generates a signal to controller 20 indicating if 

a key is present and if the ignition is in the "OFF" or "RUN" position in substantially the same 
manner as cylinder 30 described above. When mechanical PARK lock 84 is utilized, 
controller 20 is programmed to prevent actuation of pawl mechanism 14 and shifting out of 
PARK unless brake pedal 29 is depressed and the ignition key is in the RUN position and the 
button 16 is pushed in substantially the same manner as described in detail above in connection 
with the electrical PARK lock (Fig. 3). 

[0073] Controller 20 may be operably connected to the main controller in the vehicle, such that 

the solenoid 12 could be controlled based upon other vehicle inputs. For example, a sensor 
could determine if the seatbelt is being used, and prevent movement of the shift lever 4 out of 
the PARK position unless the seatbelt is in use. Furthermore, the controller 20 could be 
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programmed to control the solenoid 12 based upon other vehicle inputs such as engine r.p.m., 
vehicle speed or acceleration in a linear direction as well as lateral acceleration or the like. 
Thus, the controller 20 could be programmed to prevent downshifting if a pre-selected engine 
r.p.m. is present, or could otherwise be programmed to control shifting based upon vehicle 
speed or the like. 

[0074] As described above in connection with Fig. 3, the gates may be formed to permit 

movement from REVERSE to NEUTRAL and DRIVE without pressmg button 16. 
Alternately, each shift position (e.g. REVERSE, NEUTRAL, DRIVE, etc.) could have a 
"locking" gate configuration such as the one illustrated in Figs. 5, 19 or 22 with sidewalls that 
prevent movement of the pawl out of the gear position in either direction unless the pawl 
mechanism 14 is actuated. In this configuration, button 16 must be pushed to move the shift 
lever 4 out of all gear positions, and the transmission is electronically controlled (i.e. a cable 
22 is not utilized). Also, the controller 20 is programmed to ensure that the shifter 1 remains 
synchronized with the transmission. For example, if a vehicle is traveling at 10 mph in the 
reverse direction, the vehicle electronics (e.g. controller 20) may prevent the transmission 
from shifting to drive if the shifter were moved to the DRIVE position. In this situation, the 
shifter and the transmission would be out of synchronization with the shifter being in DRIVE 
and the transmission being in reverse. To prevent this condition, the shifter is not allowed to 
shift from any gear position unless authorized by the controller 20, even if button 16 is 
actuated. Thus, the vehicle operator could not physically move the shifter out of REVERSE if 
the car is moving at a pre-selected speed such as, for example, 10 mph. Therefore, each gear 
position would be a locking position with no freedom to move to any gear unless the controller 
20 determines a shift is permitted based upon selected vehicle operating parameters, and 
actuates the solenoid or actuator. In this way, controller 20 maintains synchronization. 

[0075] Also, controller 20 may also be configured to maintain synchronization by controlling 

the distance pawl 15 travels, with the travel distance of the pawl being determined by 
controller 20 rather than the vehicle operator. By providing a properly configured shift gate 
(e.g. Fig. 10), controller 20 can ensure synchronization by retracting pawl 15 a small distance 
allowing a shift from DRIVE to D2, but not enough to shift from DRIVE to REVERSE. 
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[0076] Also, controller 20 may be configured to determine the position, direction, velocity 

and/or acceleration of shift lever 4 in substantially the same way as illustrated in U.S. Patent 
Nos. 6,209,408 and 6,405,611, the entire contents of each of which are hereby incorporated 
by reference. Controller 20 may be configured to permit actuation of pawl 15 at least partly 
based upon the position, direction, velocity, and/or acceleration of shift lever 4. For example, 
if the vehicle is moving at 30 mph in the forward direction, controller 20 could permit 
movement of shift lever 4 from DRIVE to D2, but not from DRIVE to REVERSE. After 
button 16 is pushed to actuate pawl 15, controller 20 quickly re-engages pawl 15 to prevent 
further movement of lever 4 if controller 20 determines that shift lever 4 is starting to move 
from DRIVE to REVERSE and the vehicle is traveling forward at a predetermined speed, but 
would not re-engage pawl 15 if shift lever 4 is starting to move from DRIVE to D2. 
Alternately, controller 20 could determine the position and velocity of shift lever 4 before 
actuation of solenoid 12 and pawl 15 to permit movement of shift lever 4. Thus, controller 20 
would "override" the operator input to prevent movement of the shift lever based upon vehicle 
operating parameters. 

[0077] Furthermore, controller 20 could provide limited actuation (i.e. limited travel) of pawl 

15 in conjunction with a properly configured shift gate 10 and determination of the position 
and velocity of shift lever 4 to maintain synchronization of the shift lever 4 and transmission. 
For example, controller 20 could re-engage pawl 15 a small distance if lever 4 is moving from 
DRIVE to REVERSE to prevent movement to the REVERSE position if the vehicle is moving 
forward at a speed above a predetermined value, but leave the pawl fiiUy disengaged if the 
vehicle is not moving forward above the predetermined speed such that the shift lever 4 can be 
moved from DRIVE to REVERSE. 

[0078] In another embodiment, the shifter will only shift from one gear position to another 

position when the button 16 is depressed by utilizing a shift gate wherein each gear position is 
"locked". In this configuration, the lever 4 will only move when the controller 20 authorizes it 
to leave that position, and the next gear position is only engaged when the button is released. 
So, in a sense, the button acts like a clutch. As the lever is moved from the low DRIVE gear 
to PARK and the button is held in, the controller 20 is programmed such that the transmission 
is not engaged at each gear position between LOW and PARK as the lever passes each 
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position. The transmission will only engage when the button 16 is released in the new gear 
position. 

[0079] The powered pawl mechanism 14 preferably includes an electrically operated solenoid 

12. However, other powered mechanisms such as an electric motor and gear drive such as 
pinion/rack or screw gear, hydraulic cylinders, pneumatic actuators or the like could also be 
utilized to provide powered actuation of the pawl. Furthermore, the pawl has so far been 
described as being biased into the engaged position, and powered for disengagement, other 
arrangements such as powered engagement and disengagement could be utilized. A bi-stable 
solenoid could also be utilized. Furthermore, the pawl could be biased out of engagement, and 
actuated to engage the shift gate. Also, rather than a shift lever, other manually operable shift 
members such a dial could also be utilized to control a transmission in substantially the same 
manner as described above for the shift lever. One example of a dial type shifter is disclosed 
in U.S. Patent No. 6,295,887, October 2, 2001, the entire contents of which are hereby 
incorporated by reference. 

[0080] With fiirther reference to Figs. 19 and 20, in another embodiment the shift gate 100 and 

solenoid 12 are configured to provide the detent function without use of a separate "rooster 
comb". Solenoid 12 includes a connecting rod 102 operably connected with a spring 101. A 
roller 103 is mounted on the end of the rod 102, and is configured to engage the P, R, N, D, 
3, gate positions 104. As illustrated in Fig. 20, when the solenoid 12 is not actuated the roller 
103 will be biased into the position indicated by the line "H" by a spring 105 positioned within 
the solenoid 12. Upon actuation of the solenoid 12, the roller 103 shifts to the position 
indicated by the line "1". As the shift lever 4 is moved, the roller 103 will contact the angled 
end surface 106 of extension 107 and shift to the line indicated by the letter "J". As roller 103 
travels along the angled surface 106, the external spring 101 is further compressed, thereby 
providing a detent ftinction between each of the gear positions P, R, etc. However, when the 
roller 103 is in the fully extended position H within a gate position 104, the roller 103 restrains 
movement of the shift lever 4 due to contact with sidewalls 108 of extension 107. Thus, the 
shift gate 100 provides the detent function otherwise requiring a separate "rooster comb". 

[0081] With further reference to Fig. 21, shift lever 4 may be made of a molded material such 

as a polymer material or the like, with metallic electrical conductors 109 and 110 are molded 
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into the shift lever 4. The electrically conductive elements 109 and 1 10 are connected to wires 
1 1 1 and 1 12 that are molded into the shift lever 4 and exit adjacent the base portion 1 13 of the 
lever 4. Electrically conductive elements 114 and 115 are molded into the shift knob 119, and 
electrically coupled to the button 16 via wires 116 and 117 or the like. Knob 19 includes a 
cavity 18 having a shape closely corresponding to the end portion 119 of shift lever 4. During 
assembly, the knob 19 slides onto the end portion 119 of lever 4, such that electrical contacts 
114 and 115 in knob 19 are electrically connected to the electrically conductive elements 109 
and 110, respectively in the shift lever 4. This arrangement permits a very cost-effective and 
rapid assembly, while also providing a secure electrical connection. The wires 111 and 112 
are routed externally to the controller 20 or other electrical components in the vehicle as 
required. Alternately, optical emitter and detector pairs could be utilized instead of the 
electrical connectors 109, 110 and 114, 115. Also, the wires 111 and 112 could be electrically 
connected to a sliding electrical connector 121 to transmit the electrical signal from the shift 
lever 4 about the pivot joint 120. 

[0082] In another aspect of the present invention, controller 20 could be coupled to a radio 

transmitter/receiver. The transmitter/receiver would transmit and/or receive signals from a 
key fob or the like carried by the user of the vehicle to provide for keyless vehicle security. 
The controller 20 may be programmed to prevent actuation of the pawl when the shift lever is 
in the PARK or other position unless the controller 20 received a signal indicating that the 
correct key fob for the vehicle were present. The key fob is a transponder that generates a 
unique signal/code, and the controller 20 would prevent actuation of the solenoid 12 unless the 
correct code for the particular vehicle were recognized. In this way, the electric pawl of the 
present application provides an additional level of security. 

[0083] As described above, the pawl 15 may be connected directly to the solenoid 12, such 

that the pawl 15 moves with the solenoid 12. Alternately, a toggle mechanism 122 may be 
utilized to operably interconnect the solenoid 12 with a shift gate 123 as illustrated in Fig. 22. 
In the illustrated example, the P, R, N, D, and 3 gate positions are formed by notches 124 
having a shape that corresponds to a pawl 125. The rod 126 of pawl 12 is connected to a pivot 
131 that rotatably interconnects first and second links 127 and 128. A guide such as a pin or 
the like 132 on second link 128 is linearly guided in a slide 130, and a third link 129 is 
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pivotably connected to the second link 128 at 132. The toggle mechanism 122 and solenoid 12 
may be mounted to the shift lever, with the gate 123 remaining stationary. Alternately, the 
solenoid and toggle mechanism 122 may be mounted to the base of the shifter, and the shift 
gate 123 may be formed on the shift lever. A toggle mechanism such as the one illustrated in 
Fig. 22 is disclosed in U.S. Patent No. 5,775,166, the entire contents of which are 
incorporated by reference. The toggle mechanism 122 provides for a transfer of force through 
the linkage, rather than through the solenoid 12. Also, the toggle mechanism 122 can be 
configured to provide substantial mechanical advantage generating a relatively large force 
engaging the pawl 125 into the notches 124. When pawl 125 is fiiUy engaged in a notch 124, 
links 127 and 128 are "locked" and form a straight line such that forces acting on pawl 125 in 
the direction of slide 130 are reacted axially through links 127 and 128. Also, toggle 
mechanism 122 generates a large force disengaging pawl 125 upon actuation of the solenoid 12 
to thereby ensure disengagement even if an operator is applying a force to the shift lever at the 
time button 16 is pushed. For example, solenoid 12, pawl 125, shift gates 124 and toggle 
mechanism 122 may be configured to ensure disengagement of pawl 125 by solenoid 12 even if 
a force of 10, 25, or 50 newtons is applied to the shift lever 4 by an operator. The toggle 
mechanism 122 of Fig. 22 may be readily incorporated into a shifter such as the one illustrated 
in, for example, Figs. 7 and 8 of the present application. 
[0084] The side faces 133 of notches 124 define an angle a with the front face 134 of shift gate 

123, and the faces 135 of pawl 125 are preferably parallel to the faces 133. The angle a 
affects the amount of force required to move the shift lever despite having pawl 125 engaged 
with notch 124. For example, if the angle a is very small, a given load on the shift lever will 
tend to cause the faces 135 to slide on the faces 133 due to the wedging interaction, thereby 
pushing the pawl 125 out of engagement with notch 124. Alternately, if a is 90 degrees or 
close to 90 degrees, a relatively small force on the shift lever will generate a relatively large 
frictional force between the faces 133 of notches 124 and the faces 135 of pawl 125, thereby 
requiring a relatively large force to disengage pawl 125. In addition to the angle a, the 
coefficient of friction between the faces 133 and 135 also have an impact on these forces. In 
general, the shifter is designed to permit release of pawl 125 even if a predetermined force of, 
for example, 50, 100, or 150 pounds is applied to the knob, and the solenoid 12 is actuated to 
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disengage pawl 125. Conversely, the angle a and frictional characteristics are chosen to 
ensure that pawl 125 remains engaged with notch 124 if solenoid 12 is actuated to engage pawl 
125 with notch 124 even if an external force of, for example, 50, 100, or 150 pounds is 
applied to the knob of the shift lever. Depending upon the frictional characteristics of the pawl 
125 and notches 124, the angle is preferably in the range of about fifty degrees to about eighty- 
five degrees, and is more preferably in the range of about sixty degrees to about eighty 
degrees. Above-identified U.S. Patent No. 5,775,166 to Osborn et al. does disclose a solenoid 
and toggle linkage arrangement. However, the notches of the Osborn ' 166 shifter are not all 
of the same depth, such that the toggle linkage is not in the "locked" configuration in some 
gear positions, such that a force applied to the Osborn '166 shift lever will collapse the toggle 
linkage, permitting movement of the shift lever even though the force applied to the shift lever 
is quite small. It will be readily appreciated that the principles just described apply to designs 
that do not include a toggle mechanism 122, but rather have a pawl 125 directly connected to a 
solenoid 12 or other powered actuator to directly engage/disengage pawl 125 from notches 
124. Thus, the angle a can be chosen based upon the frictional characteristics to provide a 
relatively high force requirement to force movement of the shift lever when pawl 125 is 
engaged with notch 124, but also to permit disengagement of pawl 125 from notch 124 by a 
relatively small solenoid 12 or other powered actuator even if a force is applied to the shift 
lever. 

[0085] Yet another embodunent of a shifter according to the present application is illustrated in 

Fig. 23. Shifter 140 includes a shift lever 4D, knob or handle 19D and push button 16D. 
With further reference to Fig. 24, the shifter 4D is rotatably mounted to base 2D about a 
conventional pivot 141. Solenoid 12D is mounted to the base 2D, and actuates a pawl 15D to 
engage a shift gate lOD formed in base 142 of shift lever 4D. With fiirther reference to 
Fig. 25, shift gate 10 includes a first cavity 143 corresponding to the PARK position. A wall 
144 separates the PARK cavity 143 from the adjacent cavity 145. Cavity 145 corresponds to 
the REVERSE position, such that the shifter will shift the transmission into reverse when the 
pawl engages cavity 145. A wedge or ramp 146 separates the REVERSE cavity 145 from the 
adjacent cavity 147. The wedge 146 includes a first sloped wall 148 facing the cavity 145, and 
also includes a straight wall 149 adjacent the cavity 147. If the shift lever 4D is pushed 
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forwardly when the pawl is in the cavity 145 without depressing button 16D, the pawl 15D will 
slide along the surface 148, thereby retracting the pawl 15D and enabling the operator to move 
the shift lever 4D until the pawl 15D engages the cavity 147 at the NEUTRAL position. 
However, if the lever 4D is pulled rearwardly without pressing button 16D, the straight wall 
149 will prevent movement of the shift lever from the NEUTRAL position to the REVERSE 
position. Cavity 147 includes both the NEUTRAL and DRIVE positions, such that an operator 
of the vehicle can shift the lever 4D irom the NEUTRAL to the DRIVE position and vice 
versa without actuation of the pawl by depression of the button 16D. Shifter 140 includes a 
conventional rooster comb 150 including a plurality of teeth 151 on the base 142 of lever 4D, 
and an engagement member 152 that is biased into engagement with the detents 151 by a 
spring 153. Thus, although actuation of the pawl 15D is not required to move from the 
NEUTRAL to the DRIVE position and vice versa when the pawl 15D is then in the cavity 147, 
the rooster comb 150 provides a detent function, thereby maintaining the shift lever 4D in the 
desired position. A wall 145 separates the cavity 147 ft-om an adjacent cavity 155. Cavity 155 
of shift gate lOD corresponds to the lower DRIVE positions D3, D2, and Dl. Thus, the pawl 
15D must be actuated by depressing button 16D to move from cavity 147 to cavity 155 and 
vice versa, but an operator can shift between the D3, D2, and Dl positions without actuation 
of pawl 15D via button 16D. A conventional connector 156 and control cable 157 are 
operably connected to the vehicle transmission to control the transmission based upon the 
movement of the shift lever 4D. 
[0086] A shifter according to another aspect of the present invention is illustrated in Figs. 26 

and 27. Shifter 160 includes a shift lever 4E that can be moved in a " + " 161 illustrated in 
Fig. 27. Shift pattern 161 includes a DRIVE position 162, a REVERSE position 163, a 
NEUTRAL position 164, and a PARK position 165. Shift lever 4E includes a spherical ball 
166 at a lower end thereof. The ball 166 has an indentation 167 that receives a pawl 168 that 
is coupled to a solenoid 170 by a dampen coupler 169. Accordingly, actuation of solenoid 170 
is required to retract pawl 168 to move shift lever 4E out of the center position 176. A 
plurality of plungers 173 are spring biased via springs 173 to thereby bias the lever 4E into the 
center position 176. A plunger 173 and spring 174 is provided at each of the gear positions 
DRIVE 162, REVERSE 163, NEUTRAL 164 arid PARK 165, such that the shift lever 4E is 
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biased into the center position. Plungers 174 contact resilient dampening o-rings 175 on shift 
lever 4E. Ball 166 is slidably received in upper ring 171 and lower ring 172 that are retained 
by upper housing 177, intermediate housing member 178, and lower housing 179. Pins 180 
and 181 extend from the ball 166 in opposite directions, and are received in slots 182 and 183, 
respectively, and lower housing 179. Pins 180 and 181 prevent rotation of the handle 4E about 
its axis 184, but permit rotation of the lever 4E into the DRIVE 162, REVERSE 163, 
NEUTRAL 164, and PARK 165 positions. 
[0087] A guide member 185 is secured to the lower housing 179, and retains the pawl 168, 

and also receives loads input into handle 4E by an operator when pawl 168 is in engagement 
with indentation 168 in ball 166. Pawl 168 has a nail-like shape including a pin portion 186, 
and an integral flat circular head 187. Similarly, rod 188 extending from solenoid 170 
includes a flat circular head 189 that contacts the head 187 of pawl 168. A ring-like resilient 
member 190 extends around the heads 187 and 189 to thereby interconnect the pawl 168 to the 
rod 188. However, resilient member 190 is somewhat flexible, and thereby permits the pawl 
168 to shift horizontally slightly upon application of a force to shift lever 4E when pawl 168 is 
locked, such that head 187 shifts relative to head 189 without transferring substantial force to 
the solenoid 170. Because the pin portion 186 of pawl 168 is closely received in guide 185, 
forces transferred to pawl 168 are therefore transferred into guide 185 rather than into the pawl 
170. All of the embodiments of the shifter described in the present application may include a 
guide and coupler similar to the arrangement illustrated in Fig. 26 to ensure that loads applied 
to the shift handle when the pawl is locked are transferred into the base of the shifter, rather 
than into the solenoid. However, such a guide and coupler are not generally required if the 
toggle mechanism illustrated in Fig. 22 is utilized, because the toggle mechanism itself 
transfers the force to the base of the shifter. With further reference to Figs. 28 and 29, upper 
housing 177 includes a large opening 191 with a forwardly extending portion 194 
corresponding to the drive gear position 162 and a rearwardly extending portion 195 that 
corresponds to the rear gear position 163. Portions 196 and 197 of opening 191 extend in 
opposite directions to form the NEUTRAL position 164 and park position 165, respectively. 
Four passageways 192 receive the plungers 173 and springs 174 (Fig. 26), and form openings 
193 facing the aperture 191. 
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With reference to Fig. 26, the shifter 160 may or may not include a button or other 
device that is manually actuated by operator to disengage the pawl by actuation of solenoid 
170. Controller 20 is operably coupled to sensors 203 in the vehicle that determine the 
velocity of the vehicle in the forward and/or reverse directions. Switches or sensors 198 are 
operably connected to the controller 20 and generate a signal corresponding to the gear 
position (P, R, N, D) the lever 4E is in. Controller 20 is also operably connected to a sensor 
that determines if the brake pedal 199 is depressed, and also determines if a key is present in 
the ignition cylinder 200, and if the key in the ignition 200 is in the run position. Controller 
20 is also electrically coupled to an automatic transmission 201, and a visual indicator 202 that 
provides a visual display such as a lighted D, R, P or N indicating the gear that the 
transmission 201 is presently in. 

During operation, controller 20 will lock the pawl 168 if the brake pedal 199 is not 
depressed, and there is not a key in the ignition 200 in the run position. Thus, when an 
operator first enters the vehicle, the lever 4E cannot be moved until the operator depresses the 
brake pedal 199, and also has a key in the ignition 200 in the run position. If these conditions 
are met, controller 20 actuates solenoid 170 to retract pawl 168. During normal operation of 
the vehicle, the pawl 168 remains in the retracted position, such that the shift lever 4E can be 
moved ("tapped") forward, reverse, or side-to-side by the vehicle operator. When the vehicle 
is again stopped, and the transmission 201 is put in PARK by tapping lever 4E into the PARK 
165 position, controller 20 will engage pawl 168 upon removal of a key from the ignition 200. 
Alternately, the pawl 168 could be eliminated entirely, such that shift lever 4E is always fi-ee 
to move. 

If an operator has disengaged pawl 168 by depressing brake pedal 199 and placing a 
key in the ignition 200 in the run position, the operator can then select the desired gear by 
tapping the shift lever 4E in the desired direction. If the driver taps the shift lever 4E into the 
drive gear position 162, transmission 201 will be moved to DRIVE. Alternately, if the shift 
lever 4E is tapped towards the REVERSE position 163, the transmission 201 will be shifted to 
the REVERSE position. Similarly, transmission 201 will be shifted to the NEUTRAL position 
. if the shift lever 4E is moved towards the NEUTRAL gear position 164. 
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[0091] Controller 20 is connected to sensors that determine the vehicle speed in the forward 

and/or reverse directions. Controller 20 may also be connected to sensors 203 that determine 
other vehicle operating parameters, such as the amount of displacement of the accelerator pedal 
in the vehicle, engine rpm, steering wheel angle, vehicle acceleration into the forward or rear 
direction, vehicle lateral acceleration, or other vehicle operating parameters. When the 
operator taps the shift lever 4E into, for example, the REVERSE position 163, controller 20 
may be configured such that transmission 201 is not shifted to the REVERSE gear position 
based upon the vehicle operating parameters. For example, if the vehicle is moving forward at 
or above a preselected speed such as 10 mph, and the operator taps the shift lever to the 
REVERSE gear 163, controller 20 would not change the gear position of transmission 201 to 
the REVERSE position because the vehicle is traveling forward a velocity above the 
predetermined limit. Similarly, if the vehicle is traveling in REVERSE at above a preselected 
speed, controller 20 would not shift transmission 201 to the DRIVE position even if the 
operator tapped the shift lever 4E towards the DRIVE position 162. Also, controller 20 may 
be programmed such that transmission 201 is not shifted into the PARK position upon 
movement of the shift lever 4E into the PARK selection position 165 if the vehicle is traveling 
above a preselected velocity in the forward and/or reverse directions and/or the brake pedal is 
not depressed. Similarly, controller 20 could also limit gear changes in transmission 201 based 
upon other operating parameters. For example, if the transmission 201 is in the NEUTRAL 
position and the engine rpm is above a preselected speed, such as, for example, 3,000 rpm, 
controller 20 would not shift transmission 201 into REVERSE or DRIVE if shift lever 4E were 
tapped toward the REVERSE or DRIVE positions by an operator. If the operator attempts to 
change gear positions and controller 20 determines that such a gear change is not permitted, an 
indicator 202 flashes, beeps, or provides other suitable indications to the operator that the 
requested gear change did not occur. 

[0092] With further reference to Figs. 30 and 31, in another embodiment of the shifter 

illustrated in Fig. 26, an additional indentation or cavity 206 corresponding to the PARK 165 
could be provided, such that the pawl could be actuated to lock the shift lever 4E in the PARK 
position. Also, a slot 207 may be provided in sphere 205 permitting movement between the 
DRIVE position 162 and the NEUTRAL position 164 without actuation of pawl 168. Slot 207 
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includes an end portion 208 corresponding to the DRIVE gear position 162, and another end 
209 corresponding to the NEUTRAL gear position 164. Also, slot 207 may include a ramp 
211 adjacent the indentation 206 for the PARK gear position, such that the pawl 168 will slide 
up the ramp surface 211 without actuation of solenoid 170 to permit movement from the center 
position 176 to the PARK position 164 without actuation of solenoid 170. However, if a ramp 
211 is utilized, solenoid 170 would need to be actuated to engage the pawl from the indentation 
206 to move the shift lever 4E out of the PARK position 165. An opening 212 may also be 
provided to lock shift lever 4E in the REVERSE position 163. If the sphere 205 is used, the 
shift lever 4E will include a push button 16 to permit actuation of pawl 168 by the vehicle 
operator. 

[0093] With fiirther reference to Figs. 33 and 34, a shifter 215 includes a base 216 with 

bearings 218 that rotatably support a housing 217. Housing 217 pivots in a side-to-side 
manner on base 216 about axis 219 as indicated by the arrow "A". Shift lever 4F is rigidly 
connected to a saddle bracket 220. Saddle bracket 220 is pivotably mounted to the housing 
217 via bosses 222, and pivots about the axis 223 in a forward and rearward direction about 
the axis 223. A cover plate 225 (Fig. 35) includes an "H" shaped opening 224 through which 
shift lever 4F extends when in an assembled position. The opening 224 thereby constrains the 
motion of the shift lever 4F, and provides a first shift lane 226 that includes PARK, 
REVERSE, NEUTRAL, and DRIVE gear positions. A second shift lane 227 is connected to 
the shift lane 226 by a transverse crossover lane 228. The second shift lane 227 includes " + " 
and "— " gear positions. During operation, shift lever 4F is biased into the center 229 of shift 
lane 227. The vehicle operator can up or down shift one gear by tapping the shift lever 
forward to the " + " position, or "— " position, respectively. > 

[0094] A solenoid 230 is mounted within the housing 217. A pawl 231 in the form of a pin 

engages openings 232, 233 and 234 in sidewall 235 of saddle bracket 220. The openings 232, 
233 and 234 thereby form a shift gate 236. The 232 opening corresponds to a PARK gear 
position, and opening 233 corresponds to the REVERSE gear position. Opening 234 is 
elongated, and a first end 234 of opening 234 corresponds to a DRIVE gear position, and a 
second end 238 of opening 234 corresponds to a NEUTRAL gear position. A rooster comb 
239 is mounted on a lower surface of upper cross wall 242 of saddle bracket 220. Rooster 
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comb 239 includes a plurality of notches 240. An engagement member 241 is biased into 
engagement with the rooster comb 239 to thereby retain the shift lever 4F in the DRIVE or 
NEUTRAL gear positions when pawl 231 is positioned within opening 234. Also, rooster 
comb 239 provides tactile feedback to the operator when pawl 231 is retracted, and shift lever 
4F is moved between the gear positions. A second rooster comb 244 is mounted to the lower 
surface of cover plate 225 to control side-to-side rotation of shift lever 4F about axis 219 when 
the shift lever 4F is being moved from the first shift lane 226 to the second shift lane 227, and 
vice versa. A second engagement member 243 is biased upwardly into engagement with the 
second rooster comb 244, and retains the shift lever 4F in the first shift lane 226 when 
engaging a first notch 245, and retains the shift lever 4F in the second shift lane 227 when 
engaging the second notch 246. 

[0095] With reference to Fig. 34, an extension or button 247 extends from solenoid 230 in a 

direction opposite the pawl or pin 23 1 . Button 247 is mechanically connected to the center 
pole and pawl 231 of solenoid 230. The button 247 thereby provides a manual release for 
pawl 231 to permit manual shifting of pawl 231 out of engagement with openings 232, 233, or 
234 in the event the vehicle loses electrical power. The manual override provided by button 
, 247 can therefore be used to disengage pawl 231 regardless of the gear position (i.e., DRIVE, 
NEUTRAL, REVERSE, or PARK). 

[0096] Shifter 215 is a shift-by-wire shifter, such that the position of shift lever 4F is 

determined by sensors (or switches), and an electrical signal is sent to the controller 20 
corresponding to the gear position of the shift lever 4F. Housing 217 includes a boss 250 
(Fig. 33) that is rotatably received in opening 251 of saddle bracket 220. An extension or tab 
252 extends outwardly from the end of boss 250. An analog rotary position sensor 253 is 
secured to saddle bracket 220 via mounting openings 254. Pivoting of shift lever 4F about axis 
223 causes saddle bracket 220 and proximity sensor 253 to rotate relative to tab 252, and an 
analog rotary position sensor 253 thereby determines the angular position of saddle bracket 
220. An analog rotary position sensor 253 thereby provides controller 20 with a signal 
corresponding to the position of shift lever 4F corresponding to the PARK, REVERSE, 
NEUTRAL and DRIVE positions when shift lever 4F is in first shift lane 226, and also 
provides controller 20 with the position of the shift lever 4F corresponding to the " + " and 
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(i.e., upshift and downshift) positions when shift lever 4F is in the second shift lane 227. A 
switch or sensor 255 is mounted on flange 256 of base 218. As shift lever 4F and saddle 
bracket 220 are moved side-to-side about axis 218 between first shift lane 226 and second shift 
lane 227, tab 257 contacts switch 255 when in the second shift lane 227, thereby providing a 
signal to controller 20 indicating whether the shift lever 4F is in the first shift lane 226 or the 
second shift lane 227. The controller can thereby determine what gear position the shift lever 
is in at all times. A push button 16F on shift lever 4F provides for operator input to controller 
20 to actuate pawl 231. 

Controller 20 may be programmed to prevent overheating of solenoid 12 that would 
otherwise occur if an operator pushed button 16 continuously for a long period of time. 
Controller 20 may include a timer such that if the button is held tor a predetermined time (e.g. 
1 minute), controller 20 would deactivate solenoid 12, such that the pawl would again engage 
the shift gate 10 and lock the shifter unless the button was pressed again. The length of time 
can be set as required for a particular application. For example, the solenoid could be 
deactivated by controller 20 after button 16 is continuously depressed for times ranging from 1 
minute to 24 hours, such as 10 minutes, 20 mmutes, 45 minutes or one, two, or three hours. 
Alternately, a continuous duty solenoid capable of being actuated for long periods of time may 
be utilized. Overheating of solenoid 12 may also be prevented by configuring controller 20 to 
provide Pulse Width Modulation (PWM) of die electrical power to solenoid 12. Use of a 
PWM controlled solenoid driver eliminates the need for a continuous duty solenoid and/or time 
deactivation of the solenoid. Alternately, to prevent overload or overheating of the solenoid or 
actuator, a continuous duty solenoid may be utilized. 

As discussed above, various solenoids may be utilized with the shifters described in 
more detail above. A solenoid 260 according to one aspect of the present invention is 
illustrated in Figs. 35-38. Solenoid 260 includes a spring 261, center pole assembly 262, rod 
263, coil bobbin assembly 264 and a housing 265. Rod 263 has a permanent magnet 268 
attached thereto that is normally attracted to the end 269 of center pole assembly 262 due to the 
magnetic attraction of magnet 268 to the end 269 of center pole assembly 262. When a current 
is applied to coil 266 in the correct direction to generate an opposing polar arrangement to the 
permanent magnet 268, the rod 263 will shift in the direction of the arrow "C" (Fig. 37). 
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When the current to the coil 266 is turned off, the rod 263 will shift opposite the direction of 
the arrow "C" due to the attraction of the magnet 268 to the end 269 of center pole assembly 
262. Thus, solenoid 260 utilizes the permanent magnet 268 as a means to bias the rod 263 in 
the extended position, rather than a return spring. Spring 261 is a relatively light spring 
disposed within gap 267 to increase the working distance of the solenoid by ensuring that the 
permanent magnet 268 in rod 263 is returned to the attraction region to end 269 of center pole 
assembly 262 to ensure that the rod 263 returns to the extended position when coil 266 is de- 
energized. In general, spring 261 does not generate a force acting on rod 263 throughout the 
range of motion of rod 263, but only serves to ensure that beyond the attraction region to end 
269 of center pole assembly 262, there is sufficient return bias to promote magnet 268 back to 
the attraction region to end 269 of center pole assembly 262 that will return rod 263. A 
suitable pawl configured to engage a shift gate may be mounted to the end 270 of rod 263. 
[0099] Solenoid 260 has numerous advantages over conventional solenoids utilizing a return 

spring. Magnet 268 provides a relatively strong force when in contact with end 269 of center 
pole assembly 262, thereby ensuring that rod 263 and the pawl do not jar or move out of 
engagement due to vibrations or bumps encountered during operation of the vehicle. 
Furthermore, a relatively low electrical current in coil 266 is required to retract the rod 263 
and mounted pawl relative to a conventional solenoid utilizing a return spring and having an 
equivalent travel, holding force, and pull-in force. The solenoid 260 may be oriented 
horizontally or vertically according to the various aspects of the shifters described above. In 
one such arrangement, solenoid 260 is oriented with end 270 extending horizontally, such that 
neither gravitational nor forces acting with the predominant direction of vehicular jarring on 
rod 263 are a factor in the direction of solenoid actuation to further ensure that the pawl is not 
disengaged due to vibration or bumps. With appropriate orientation and geometry of these 
internal components, the solenoid is designed so as to provide a favorable force vs. 
displacement relationship, and function can be optimized for individual requirements in this 
application. 

[00100] It will be appreciated that the powered pawl and controller arrangement of the present 
invention may also be utilized to control vehicles that do not have a "conventional" automatic 
transmission. For example, electric vehicles and the like include an input member that can be 
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moved by the vehicle operator to control the vehicle direction. Such input control members 
may include FORWARD and REVERSE positions, as well as an OFF and/or PARK position. 
In addition to the park lock features to prevent movement of the control member from the 
PARK or OFF position, a powered solenoid according to the present invention may be utilized 
to selectively control the movement of the input member based upon vehicle operating 
conditions in substantially the same manner as discussed above. For example, if the control 
member includes an OFF control position, as well as FORWARD and REVERSE control 
positions, the pawl may be operably coupled to a controller to prevent movement by an 
operator from the FORWARD power position to the REVERSE control position if the vehicle 
is moving in a forward direction at above a predetermined velocity. Similarly, the controller 
may be programmed to prevent movement of ttie control member from the REVERSE position 
to the FORWARD position if the vehicle is traveling rearwardly at a speed above a preselected 
amount. Also, the controller could be programmed to prevent actuation of the pawl, and 
thereby prevent movement of the input control member from the OFF or PARK position to 
either the FORWARD or REARWARD power positions if the brake pedal is not depressed, 
and/or a security device such as a conventional key is not present in the "ignition", or if a 
"keyless" security system is not actuated by the presence of the proper security signal, 
[00101] In the foregoing description, it will be readily appreciated by those skilled in the art that 
modifications may be made to the invention without departing from the concepts disclosed 
herein. Such modifications are to be considered as included in the following claims, unless 
these claims by their language expressly state otherwise. 
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